. Vectorborne diseases are usually limited in their distribution, either by the range of the vector or by the range of a reservoir vertebrate host. The vector and host range are affected, directly or indirectly, by temperature and precipitation. According to Shope (4) , global warming in North America could extend the distribution of the mosquito vectors Aedes aegypti and A. albopictus.
In addition to extending the geographic range of these vectors, the development of the mosquito larvae is faster in warmer climates, resulting in the mosquitoes becoming adults sooner. Also, the extrinsic incubation periods of yellow fever and dengue viruses in the mosquito vectors are dependent on temperature (4) . With warmer temperatures, the incubation time required from when the mosquito first encounters an infected host until the mosquito is able to transmit an infectious virus may be shortened.
As a result of these factors, the mosquito vectors may be more widely distributed and metamorphose faster with global warming, and the extrinsic incubation period ofviruses like dengue and yellow fever may be shortened. These (6) . With the onset of cold weather, however, sandfly larvae undergo diapause, permitting them to survive the winter and emerge as adults the following spring (2) . P. obesus also serves as a reservoir of the parasite that causes cutaneous leishmanias (8) .
Information on the seasonal distribution of P. papatasi indicates a definite seasonal occurrence which is consistent with environmental experiments: absent in all locations in the cold winter period of January and February, with a population increase beginning in most areas by April or May and declining in October (9) (10) (11) . Also, most sandflies are nocturnal, probably due to environmental factors. The biting activity of P. papatasi starts immediately after sunset and increase afterwards, reaching a maximum around midnight when the temperature tends to be lower and the humidity higher (12) . Biting activity has been observed in Central Iraq to decrease to 13% at 0300 hr and to almost stop after sunrise (12) . Using a computer model based on temperature, relative humidity, dew point, and previously reported vector surveys, this study explores the potential effect global warming could have on the seasonal and geographic distribution in Southwest Asia of the sandfly, P. papatasi. (14) . Pools of water are not necessary for reproduction, and therefore precipitation data were not considered critical to the development of a model for sandfly activity.
The major determinant of disease risk in this model is the dichotomy between environmental conditions where the vector is found and conditions where the vector does not occur. Therefore, for this exercise, negative data, the absence of the vector and disease, were given the same weight in the analysis as were positive data. Numerous articles which reported that P. papatasi is not found during January and February provided much of the negative data for the model.
The model was developed using the SAS stepwise discriminant analysis procedure to determine which variables were (6, 11) . Transmission of either leishmaniasis or sandfly fever rarely occurs in Jerusalem because the sandfly population apparently is insufficient to maintain endemicity. These infectious diseases appear to occur primarily in those areas where favorable temperatures and other environmental conditions allow at least two life cycles to be completed (4-18 weeks), creating larger sandfly populations and a greater probability of contact with both infected and noninfected host (6, 8, 11, 12) .
In those locations where the model predicts positive values for 1 or 2 months only in the summer, it is questionable whether P. papatasi would have sufficient time to complete more than one life cycle. Consequendy, these areas were considered to have a low probability of transmission in this study and not endemic for sandflytransmitted diseases. In contrast, weather stations with positive probability of occurrence values for at least 4 months (May, June, July, and August) were considered locations that could support endemic disease transmission. 
Articles -Cross and Hyams
The temperature and relative humidity pattern of those locations considered to have a high probability of occurrence indicates that as monthly temperature rises, relative humidity declines (Fig. IA) . However, as the diurnal temperature declines, the relative humidity rises (Fig. 1B) . This could explain the reason sandflies are nocturnal. During the day when the temperature is high and the relative humidity is low, the sandflies survive in isolated habitats, venturing outside to feed only during the evening and early morning hours when the temperature is lower and the relative humidity is higher (11 (Fig. 2) .
Seasonality also could be markedly changed by global warming. Of the 115 stations, the model indicates that 17 (14.8%) would be endemic for the 8-month period from March to October with no temperature change. Fifteen (13.0%) more could become endemic with an increase of 1°C, 33 (28.7%) more with an increase of 3°C, and 34 (29.6%) additional stations with an increase of 5°C (Fig. 3) . For 16 (13.9%) stations, seasonality would not be extended to include the period from March to October.
Unless there was a temperature increase of at least 30C, the model indicates that disease transmission would not occur at any of the stations between November and February (Fig. 4) . With Malaria has been the disease most often studied in relation to the impact of global warming on human health. As with this model, the malaria mosquito models project an increase in the geographic distribution of the disease, particularly at the borders of current endemic malaria areas, at higher elevations within endemic malaria areas, and with current temperate climate zones (5).
Because P. papatasi is the vector for both sandfly fever and cutaneous and visceral leishmaniasis, several different diseases could be affected with an increase in this vector. In a nonimmune population, sandfly fever can easily reach epidemic proportions (11). Although usually not fatal, sandfly fever does cause high fever, headache, and general debility similar to influenza. Cutaneous leishmaniasis causes polymorphic skin lesions which can be disfiguring and a nidus for bacterial infection. Visceral leishmaniasis is a chronic systemic disease that can be fatal.
Sandfly fever, cutaneous leishmaniasis, and visceral leishmaniasis, are difficult to diagnose and to treat. Use of insecticide for vector control can be expensive and can be harmful to the population. If an increased geographic and seasonal distribution of P. papatasi occurs due to global warming, the impact of these diseases on human health could be substantial.
